The incretin Glucagon like peptide-1 (GLP-1) has a well documented role in glucose-stimulated insulin release and the preservation of plasma glucose homeostasis [1] . The importance of the incretin system in glucose homeostasis is emphasised by the recent successful therapeutic exploitation of this system utilising GLP-1 receptor (GLP-1R) agonists and inhibitors of the dipeptidyl peptidase 4 (DPP-4) enzyme in the treatment of type 2 diabetes [2] .
Identification of the GLP-1R in tissues outside the pancreatic ß cell and in particular on vascular endothelial cells [3] suggests a role for GLP-1 in vascular biology. In vitro and in vivo studies demonstrate that native GLP-1 and GLP-1R agonists regulate vascular tone and endothelial function [4] [5] [6] [7] [8] , and clinical studies have reported reduced endothelial dysfunction in type 2 diabetic patients with established coronary artery disease [3] . Several in vivo studies identify atheroprotection by native GLP-1, GLP-1R agonists and DPP-4 inhibitors [9] [10] [11] [12] . The potential athero-protective effects of glucagon-like peptide-1 (GLP-1), long-acting GLP-1 analogues and GLP-1R agonists are currently the subject of intense pre-clinical and clinical research given type 2 diabetes is characterized by accelerated atherosclerosis [13] .
Earlier clinical trials with liraglutide, an acylated GLP-1R agonist, demonstrated improved levels of both fasting and postprandial glucose, improvement in β-cell function, a reduction in plasma glucagon concentration, weight loss, reduced blood pressure and an improvement in cardiovascular risk biomarkers in patients with type 2 diabetes [14] [15] [16] [17] .
Liraglutide attenuates endothelial cell dysfunction, a known predictor of cardiovascular events, together with in vivo expression of vascular adhesion molecules, atherogenesis and enhances plaque stability and is currently the subject of a clinical trial programme to evaluate safety and efficacy in cardiovascular disease prevention [8, 18, 19] .
Whilst a mounting body of credible scientific evidence supports a potential role for the incretin system in general and GLP-1R agonists including liraglutide specifically in the modulation of the atherogenesis process the presence of recent, convincing however discordant publications forces a reevaluation of the underlying molecular mechanisms which incretin based therapeutics may be engaging in the vasculature in order to modulate potential disease processes [20] . The study by Dai and colleagues in this issue of Cardiovascular Drugs and Therapy adds significantly to our understanding at the cellular and molecular level of the mechanisms possibly responsible for incretin based therapeutic activity in the vasculature and potential contribution to atheroprotection [21] . Dai and co-workers, using a human vascular endothelial cell model, present in vitro evidence identifying liraglutide-mediated modulation of molecules central to vascular endothelial integrity together with cellular localisation studies and identify a potential molecular mechanism responsible for this effect [21] . The differential effects of liraglutide on basal and Phorbol Ester (PMA) and Tumour Necrosis Factor-α (TNFα)-mediated endothelial nitric oxide synthase (eNOS) and endothelin-1 (ET-1) expression is accompanied by modulation of NFκB and IκBα phosphorylation status together with inhibition of induced proinflammatory cytokine interleukin-6 (IL-6) expression all within the same cell system, under hyperglycaemic conditions and at concentrations of liraglutide approximating those identified in vivo [22] . Whilst these in vitro results support previous observations identifying liraglutide-mediated regulation of endothelial function [8, 18] , and NFκB activity [23] their strength lies in performing the experiments under hyperglycaemic conditions and observing differential regulation of two molecules, eNOS and ET-1, critical to vascular endothelial integrity, simultaneously. In addition the intriguing effect of liraglutide-mediated regulation of GLP-1R expression also offers a previously unidentified insight into potential (auto)-regulatory activity of the incretin system within the context of vascular endothelial cell biology.
Independent of the results of clinical trials designed to evaluate the potential athero-protective effects of incretin based therapeutics, including liraglutide; evidence of molecular interactions with therapeutic potential between biological systems once not appreciated to be connected represents a fascinating advance in our understanding and appreciation of the broader implications of the scientific evaluation of biological based therapeutics.
